John Villalobos stands on the high ground overlooking a backwater slough of the Colorado River at the Ahakhav Tribal Preserve, a 1,000-acre park and wildlife refuge on land owned by the Colorado River Indian Tribes in the Sonoran Desert south of Parker, Arizona. Villalobos is surrounded by restored honey and screwbean mesquites as well as cottonwoods and willows. The slough, a 2-milelong side channel dredged by the Indian tribes and the US Bureau of Reclamation in 1998 and 1999, features extensive bulrushes and cattails and a halfdozen or so beaver lodges.
"This is the way it used to look all along this valley," says Villalobos, project administrator for the Ahakhav Preserve.
"We want to show people the way the river used to be. This is a model for government agencies trying to atone for the errors that their dams have caused. This is a place that can support our native species and where our people can come and enjoy their own lands. We want to restore at least part of that." Indeed, the Colorado River Indian Tribes-a group of four southwestern Native American nations-have used part of their allotment of river water to restore 250 acres of aquatic habitat along the Colorado and another 250 acres of riparian areas since 1996. They plan to restore 200 more acres over the next few years. Already, the numbers of vermilion flycatchers and Yuma clapper rails have increased here, and Bell's vireos and southwestern willow flycatchers have reappeared for the first time in years. "We are restoring our environmental heritage," says a proud Villalobos.
The Ahakhav Preserve is one of several places on the Colorado River and its tributaries south of Lake Mead where government agencies, Indian tribes, private groups, and individual landowners are seeking to recreate at least a portion of the former riparian ecosystem. Efforts are under way or planned to restore the native flora at selected sites and to bolster the population of native Colorado River fish decimated by a changed river and the introduction of new species. Further, a coalition of government agencies and private companies in three states is developing a controversial multispecies conservation plan for the river and its endangered wildlife.
Whether and to what extent such efforts work will depend on several factors. Foremost among them is water, always a rare commodity in the arid Southwest. Can enough water be found or diverted from current agricultural, municipal, and industrial users for environmental restoration? Which approaches work best? Are changes needed in how and when the river flows? Is the United States responsible for endangered species and habitat restoration along the Colorado and its delta in Mexico?
The Colorado River flows 1,450 miles from the Rocky Mountains in Colorado southwest through the picturesque canyons of Utah and Arizona before turn-ing south toward Mexico and the Gulf of California. During its passage to the sea, the Colorado drops more than 10,000 feet in elevation, at times generating dangerous whitewater rapids. The river and its tributaries drain 242,000 square miles in seven US states (8.5 percent of the continental United States) and another 2,000 square miles in Mexico.
Before people started tinkering with it, the Colorado often flooded in spring and early summer, when rain and runoff from melting snow turned the river into a raging giant. The floods swept away salts, plants, and ground litter. In the process, they scoured old sandbars and beaches and laid down new ones; created backwater marshes, oxbows, and sloughs; and raised groundwater levels. As summer turned into fall and winter, the river gradually shrank, in some years to a mere trickle. How much water flowed varied, often widely, from season to season and year to year.
Those days are gone. The Colorado is now one of the most controlled rivers in the world. Virtually every drop of its water is managed, accounted for, and allocated to some user. In the United States, the Colorado is divided into upper and lower basins, each entitled to 7.5 million acre-feet of water a year. (One acre-foot is the amount of water needed to cover one acre of ground to a depth of 1 foot, or nearly 326,000 gallons.) Under a 1944 treaty, the United States delivers 1.5 million acre-feet to Mexico where the river crosses the border near Yuma, Arizona. The 16.5 million acre-feet total exceeds the river's average annual flow of about 15 million acre-feet. Fortunately, the upper basin states do not use all the water allotted to them, and the last two decades have seen mostly above-average flows.
Starting with the Laguna Dam north of Yuma, which was completed in 1909, the Colorado's flow is now interrupted by 10 major dams, 4 reservoirs, and more than 80 diversions. The former includes the Hoover and Glen Canyon Dams, which together hold more than 55 million acre-feet of water. Altogether, water from the Colorado irrigates more than 3.7 million acres in the United States and Mexico and provides drinking water to nearly 30 million people in cities from Las As a result, the cottonwoods, willows, and mesquites that once lined large sections of the Colorado and its tributaries are now largely gone. Although no one knows for sure, perhaps as much as 400,000 acres of riparian habitat existed before dams were built, says Robert Ohmart, an Arizona State University biologist. By 1938, three years after the Hoover Dam was completed, nearly 90,000 acres of riparian habitat remained, according to a 1998 Bureau of Reclamation report. Today, the bureau estimates that only about 6,000 acres still exist. Some older cottonwoods and willows can still be found, but few young trees now grow. Most riparian areas are now dominated by saltcedar, a Eurasian tree introduced in the 19th century as an ornamental and to control erosion. Also called tamarisk, saltcedar has become a widespread pest in the West. It can tolerate and even thrive in the high-salt, dry soils that kill cottonwoods and willows or inhibit their seeds from growing.
As cottonwoods and willows declined, so too have southwestern willow flycatchers. A subspecies of Traill's flycatcher, the southwestern willow flycatcher was once locally common along the rivers and streams of the arid southwestern United States and northern Mexico. No one knows the bird's former numbers, but an estimated 900 territories were found in recent surveys, says Robert Marshall, a former US Fish and Wildlife Service biologist now with The Nature Conservancy's Arizona chapter in Tucson.
Acting on a petition from the Center for Biological Diversity, a Tucson-based environmental group, FWS listed the southwestern willow flycatcher as endangered in 1995. It was the first riparian bird in the southwestern United States to be listed. Next, the agency issued a biological opinion in 1997 requiring the Bureau of Reclamation to consider how its routine dam operations affected the flycatcher and other endangered species in the United States. Earlier, in 1994, FWS had designated critical habitat for four native Colorado River fish. Together, says Marshall, those actions "forced all federal and state agencies to pay attention to issues and species that previously had been given little more than lip service. They gave environmentalists leverage to compel action."
Saving the southwestern willow flycatcher and other endangered species means recreating the riparian habitats that once flourished along the Colorado River and its tributaries. Early restoration efforts languished, according to Bertin Anderson, president of the Revegetation and Wildlife Management Center in Blythe, California. Most were too small and few adequately tested the soil, water table depth, or salinity levels. "You have to reclaim the land," says Anderson. In particular, he advises, the land has to be flushed with water periodically to leach out salts and simulate natural flooding. Beyond the Colorado River Indian Tribes' Ahakhav Preserve, perhaps the most extensive restorations today are on the four national wildlife refuges that protect much of the Colorado south of Lake Mead: Havasu, Bill Williams River, Cibola, and Imperial. These and other efforts are creating small but potentially important patches of riparian habitats.
Created in 1941, Imperial National Wildlife Refuge features 25,125 acres of Sonoran Desert, riparian habitats, and the last nonchannelized stretch of the lower Colorado River in the United States. Refuge biologists established a 3.5-acre cottonwood and willow nursery in 1993. Beginning at one year of age, the trees are cut off at the bottom, stripped of their leaves, cut into poles, and planted in former backwater or other wet areas at Imperial. One such spot is an open field at Imperial where saltcedar and other exotic plants have been removed. Here, the poles are growing into full-fledged cottonwoods. Dikes and dirt berms keep water piped from the river from escaping. More than 50 acres at and off the refuge are now wet enough to support cottonwoods and other native riparian plants. Further replanting efforts will use nursery-grown seedlings, says Renee Robichaud, an FWS biologist at Imperial.
Farther north, Cibola National Wildlife Refuge protects more than 17,000 acres. Created in 1964 as mitigation for riparian habitats destroyed along the Colorado, Cibola includes a new river channel dug to compensate for the old, now straightened one. Because the new channel is wider and has more water than the old one, says Brenda Zaun, a wildlife biologist at Cibola, thousands of ducks, Canada geese, and sandhill cranes winter at the refuge, the largest flocks in Arizona. Refuge biologists have also begun planting cottonwoods and willows along the edges of a 150-acre site being cleared to create a sandhill crane roosting area, as well as on a smaller 120-acre site.
Still farther north along the Colorado, Kathleen Blair and her colleagues at the Bill Williams River National Wildlife Refuge had to do no work to restore natural riparian habitats along a section of the river's tributary. Heavy rain sent floodwaters cascading down the Bill Williams in 1993 and 1995, washing away years of accumulated salt, plants, and debris from former agricultural fields, says Blair, the refuge's wildlife biologist. The floods naturally restored a 2,200-acre section of the refuge. Cottonwoods, willows, and mesquites have recolonized the secondary flood plains, while palo verde trees occupy the more distant hillsides. "Within a few weeks of the floods we had seedlings growing just about everywhere they could grow, "Blair recalls of the floods' aftermath. "Those trees know where to grow better than we do. We'll let nature and the river determine the course rather than try to impose our human course." The northernmost of the four refuges, Havasu National Wildlife Refuge encompasses 33,500 acres of wetlands and Mojave Desert habitats along Lake Havasu, a reservoir created by the Parker Dam on the Colorado. Refuge biologists have begun restoring 1,500 acres in and around Topock Marsh, a river backwater. The marsh had become clogged with cattails and woody plants, a sign that it was filling in, says Matthew Connolly, an FWS wildlife biologist formerly at Havasu, now at the Ohio River Islands National Wildlife Refuge in West Virginia. Previously, Colorado River floods would sweep out the cattails, prevent woody plants from intruding, and keep the marsh wet. Because the floods come no more and the refuge has no way to simulate them, Connolly's colleagues plan to burn the cattails to enhance habitat for the endangered Yuma clapper rail.
Havasu biologists are also restoring the refuge's 220-acre Lake Beal, yet another Colorado River backwater. FWS and the Bureau of Reclamation biologists began dredging more than 150,000 cubic yards of sediment from the lake in May to create a refuge for native Colorado River fishes, which have been especially hard hit by changes in the river. They were adapted to a flood and then low-flow regime, warm waters, and an uninterrupted river. Moreover, introduced trout, sunfish, bass, carp, and catfish eat the native species' eggs and young, says Charles Minckley, an FWS fisheries biologist. Virtually no young native Colorado fishes survive into adulthood now. All are listed as endangered or threatened and some have disappeared from large sections of the river.
Wildlife biologists are particularly concerned for bonytail chubs and razorback suckers."They are essentially gone," says Minckley, who adds that no bonytails have been known to reproduce successfully in the wild for 30 or 40 years. Some 1,500 hatchery-raised bonytails have been released since 1996 into Lake Mojave, the but few are known to have survived. An estimated 8,000 razorbacks still live in Lake Mojave, most resulting from releases of hatchery-raised fish, but this is down from 65,000 two decades ago. Additionally, FWS biologists are raising razorbacks in ponds at the Bill Williams refuge. Fifty have been released into the river since 1998, and biologists plan to release bonytails as well later this year. The fish are released behind beaver dams, where they are protected from the larger introduced fish downstream. With any luck, Minckley says, they will grow big enough to avoid being eaten when the next big flood occurs and washes them past the beaver dams.
Meanwhile, five federal agencies joined with six state water, natural resource, and wildlife agencies, three Indian tribes, and the local water districts and power companies in California, Arizona, and Nevada to launch a $6.7 million multispecies conservation planning effort for the Colorado in 1994. Multispecies or habitat conservation plans allow state and local governments as well as private companies and landowners to protect endangered species and their ecosystems in return for incidental take permits under the Endangered Species Act."We wanted to take a proactive approach," says Martin Meisler, a senior environmental specialist for the Metropolitan Water District of Southern California, which supplies water to Los Angeles. The groups expect to submit a draft conservation plan to FWS by February 2002 and a final plan by the end of that year, according to Meisler.
In all, the plan will cover 57 mammals, birds, and fish that are listed or are being considered for listing by FWS and California as endangered or threatened. "We want to work toward the recovery of endangered and threatened species and to help prevent the need to list others in the future," Meisler says. The planners are looking for what they call "conservation opportunity areas" along the Colorado and its tributaries. So far, they have identified more than 60 sites, from Lake Mead south to Yuma, where riparian habitats can be restored, old sloughs and oxbows recreated, and new ponds dug to compensate for lost wetlands.
The plan envisions paying farmers, Indian tribes, and other landowners to grow cottonwoods, willows, and other native plants rather than commercial crops."Some of the best riparian habitats are on agricultural lands," says Sam Spiller, an FWS wildlife biologist who is the agency's lower Colorado River coordinator. Those lands already have irrigation ditches, berms and dikes, and, most important, the right to water. "We need to develop agreements with willing landowners to reestablish major tracts of riparian habitats," Spiller says."Without water, most hoped-for restoration just won't happen."
Spiller points to two places in southwestern Arizona that serve as pilot projects for the conservation opportunity concept. One is a 40-acre site on the Gila River east of Yuma near Tacna. The other is Pratt Farms, a 12-acre tract on the Colorado north of the Laguna Dam. Both are former farms, neither of which is now growing crops, on land owned by the Bureau of Land Management. The Bureau of Reclamation funded the planting of honey mesquite and palo verde trees on the Tacna site in the mid 1980s and the restoration of cottonwoods and willows at Pratt Farms in 1999. "Oh, definitely, there are still trees there, "says Glen Gould, a BOR natural resource specialist. "Cottonwoods and willows are a struggle, but the mesquites and palo verdes are doing fine on their own." Not all observers are so upbeat. "It's a step in the right direction, but you can't restore riparian habitats with postage stamp-sized patches," says Arizona State University's Ohmart. At least 60 acres are needed to recreate fully functioning riparian habitats and attract southwestern willow flycatchers and other birds. "It's terrible to use irrigation water to grow cottonwoods and willows," he adds."Too much salt and litter will accumulate. You need a big flood every 25 or 50 years to rearrange stuff. A naturally flowing river will do that."
Julie Stromberg agrees. Stromberg, an associate professor of plant biology at Arizona State University, contends that current restoration efforts focus too much on cottonwoods, willows, and mesquites, rather than the full array of 300-500 Dig up and move the soil to restore complete riparian habitats, while also restoring the Colorado's natural flows and floods, which allow seeds to germinate on their own. "It's a band-aid approach that's okay for the short term," Stromberg says of the conservation opportunity approach. "It is not the be-all or end-all of restoring natural ecosystems. What happens when there is a drought? How much of the river are we willing to devote to restoring native species?" In fact, no current users of Colorado water have yet agreed to give up their water rights for environmental restoration anywhere along the river. "We would prefer to do conservation on land that already has water," says the MWD's Meisler, who notes that all options for securing water for conservation areas have to be assessed first.
One need that is not being assessed by the multispecies conservation plan is that of the Colorado's delta in Mexico. Once covering almost 2 million acres, an area the size of Rhode Island, the delta shrank and dried out as dams in the United States held back water. Since the early 1980s, though, the delta has undergone a remarkable if far-fromcomplete comeback. El Niño floods in the 1980s and 1990s added more water to the river than the reservoirs could hold or than users in the United States and Mexico needed. As a result, the delta's wetlands now cover 150,000 acres.
Whether that comeback can be maintained or extended remains unclear, however. Edward Glenn, a professor of soil, water, and environmental sciences at the University of Arizona in Tucson, calculates that an average annual flow of 50,000 acre-feet in the Colorado River from the Morelos Dam below Yuma in Mexico, and a flood of 260,000 acre-feet every 4 or 5 years, would be sufficient to at least maintain the current delta.
A coalition of mostly regional and local conservation groups is waging a public campaign urging the Bureau of Reclamation to dedicate 1 percent of the Colorado's annual flow, or about 150,000 acre-feet, to environmental restoration in the delta."It's a reasonable request," argues Lisa Force, program director for Living Rivers, a Phoenix-based group that is leading the effort."So much water is wasted by inefficient irrigation methods. Sprinkler or drip irrigation methods [alone] would save 43,000 acre-feet of water."
In the meantime, a report issued by the Sonoran Institute, a Tucson-based environmental group, has urged two immediate steps to increase water for the delta. One involves buying marginal farmland with water rights in Mexico and using that water to restore natural habitats along the Colorado south of the Morelos Dam. The second would be to divert 75,000 acre-feet of brackish, agricultural runoff from around Yuma to targeted ecological areas in Mexico.
For their part, Bureau of Reclamation officials say they cannot use water for environmental restoration, at least not now. "This is very complex," explains Thomas Shrader, a BOR ecologist, citing US Army Corps of Engineers' rules about flood control on the Colorado. Moreover, Shrader adds, "It is not our water." Indeed, the water belongs to the seven basin states under a 1922 river compact and subsequent federal laws and US Supreme Court rulings, and to Mexico under the 1944 treaty. "We cannot release water outside those entitlements unless requested by a state or [unless part of] a scheduled release to Mexico," Shrader says."Any request for [water for] environmental restoration would have to come from a state." To date, none of the Colorado River states has volunteered to give up some of their allotted water.
The Center for Biological Diversity and several other US and Mexican environmental groups are seeking to change that. They sued the Bureau of Reclamation, US Fish and Wildlife Service, and National Marine Fisheries Service under the Endangered Species Act in 2000. The suit charges the agencies have failed to consider the effects of US dams on fish and other US-listed endangered species in the Gulf of California and the Colorado River delta in Mexico.
"We want the federal government to admit that it is responsible for its actions on species even if they are beyond US borders," says David Hogan, the Center for Biological Diversity's river programs manager. "We want to get water legally dedicated for conservation." The center and Defenders of Wildlife also pulled their representatives from the conservation planning effort last year when the multispecies conservation plan's steering committee refused to extend the plan's purview to the delta. Three other US environmental groups had left earlier for unrelated reasons.
No decision on the lawsuit has yet been announced. However it is decided, major changes are needed to truly restore riparian habitats along the Colorado, states Mark Briggs, the Sonoran Institute's science director."If we can alter the river's management even a little bit to get a guaranteed amount of good quality water at the right times, we can maintain and reestablish native species," Briggs says. "The power of nature is so much stronger than planting. Significant restoration simply will not happen unless we address how we manage the Colorado." ❑ Jeffrey P. Cohn, a Takoma, Maryland-based freelance science writer, is a frequent contributor to BioScience.
